PERSPECTIVES
O xidants and free radicals, according to the vitamin mongers, are the ruination of our existence. They include superoxides (O 2 − ), hydroxyl radicals (OH − ), and peroxides (H 2 O 2 ), collectively called "reactive oxygen species" (ROS). These molecular brigands-the by-products of mitochondrial metabolism-corrode molecules by snatching their electrons. They are blamed for causing cancer, heart disease, Alzheimer's disease, and old age (1) . Yet in a reversal of the view that has dominated since the 1950s, we have come to appreciate that ROS play essential roles in healthy cell signaling. On page 1393 in this issue, Burgoyne et al. (2) show that oxidation activates a key enzyme that causes blood vessels to relax. This finding raises a paradox: Why, if oxidation can relax blood vessels, is oxidative stress associated with hypertension?
Vascular smooth muscle cells contract using filaments of actin and myosin molecules.
Hormones and neurotransmitters control muscle tone by affecting the phosphorylation state of myosin (see the figure) (3, 4 
There is also another way out of the paradox. Endothelial NOS can generate O 2 − and H 2 O 2 under certain conditions, resulting in vasorelaxation (13) . This could provide a mechanism whereby the diffusible products generated by NOS switch between NO and H 2 O 2 . That, of course, raises the question of how the switch may be regulated. P hysicists have long been fascinated by so-called heavy-fermion materials (1, 2) , in which the electrons act as though they had put on a lot of extra mass. Some of these compounds are also superconductors, so extracting the secrets of heavy fermions may yield insights into high-transition temperature superconductivity and other open questions. On page 1356 of this issue, Neumann et al. (3) report heavy-fermion behavior in an unexpected setting: two-dimensional layers of 3 He adsorbed on a graphite surface. Their experiments raise the prospect of studying heavy-fermion physics in a quite different context, hopefully shedding new light on an old and fundamental puzzle.
The 3 He atom is a fermion (that is, a quantum particle with half-integer spin, like electrons themselves). When gaseous 3 He is cooled at atmospheric pressure, it liquefies at T = 3.2 K and remains liquid down to T ≈ 1 mK, where it undergoes a superfluid transition (4) . It is therefore unique in the periodic table: the only fermionic liquid at temperatures where quantum effects become important. Measurements of the properties of bulk liquid 3 He in the 1950s revealed that the low-temperature behavior of the liquid was remarkably similar to that predicted theoretically for a gas of weakly interacting fermions. This is surprising, because at the densities of liquid helium, the interatomic interactions ought to be rather strong.
This riddle was resolved by Landau (5-7), who argued that the reason for the similarity was that something was behaving like weakly interacting fermions-it just wasn't the original atoms. The "something" is now called a quasiparticle-a collective excitation that retains some of the properties of the original atom (e.g., it behaves like a spin-1 ⁄ 2 fermion) while having others modified (it can have a much different mass). The description of the residual interactions between these quasi-particles-which determine the properties of the liquid-was the vital ingredient of Landau's Fermi liquid theory.
In some complex materials, the electrons appear to be unexpectedly heavy. Helium atoms show similar behavior in much simpler thin films of helium-3.
